Supplementary Discussion
Calculations of required electron density to lift Fermi level to cross spin-polarized upper conduction band. For the conduction band of MoS 2 , the dispersion relation is as follows:
where m * is the effective mass and 0.4 times the free electron mass.
Using the periodic boundary conditions, quantized values k x and k y are:
where L x and L y are the dimensions of the sample, n x and n y are integers.
Therefore, the area in the k x -k y plane 'occupied' by an individual state is given by:
The total number of states N T (E) for the area enclosed by the circle 2 :
The density of states per unit area per unit energy is given by:
For MoS 2 , the spin-splitting for the conduction band ∆ is 3 meV.
Thus, corresponding electron density, that is required to dope electrons into the upper conduction band, is:
We also calculated the electronic band structures for monolayer MoS 2 and WS 2 (with SOC included), as shown in Supplementary Figure 1 . It can be observed that the SOC effect causes the spin splitting of both VBM and CBM level at the K-symmetry point, while energy splitting for valence band is much larger than that of conduction band for both MoS 2 and WS 2 . Supplementary Figure 1b and Supplementary Figure 1d are magnified energy splitting of the CBM at K point, which can be determined to be 3 meV and 30 meV for monolayer MoS 2 and WS 2 , respectively.
Supplementary Figures
Supplementary Figure 1 fitting. This result is closely in line with previous reports of undoped TMDs, which can be understood in non-interacting regime.
